[Abstract] Cognitive flexibility, the higher-order cognition involving reversal learning, has been defined as having the ability to shift one's previous thoughts or actions to new situations depending on situational demands. Studies of neuropsychiatric disorders such as autism spectrum disorder (ASD) showed that restricted and repetitive patterns of activities are associated with the impairments of cognitive flexibility. Some behavioral tasks including attentional set-shifting task are used to assess cognitive flexibility in mouse models for psychiatric disorders (Birrell and Brown, 2000; Colacicco et al., 2002) . Here we present a two-choice digging test, which is simplified and modified from set-shifting task, for using mice to study the reversal learning (Huang et al., 2014) .
1. The procedure used in this task is modified from the procedure described for investigating the attentional set-shifting in mice (Colacicco et al., 2002 , Garner et al., 2006 
A. 3-day habituation period
In order to ensure that the subject mice dig for rewards of sunflower seeds in digging bowls placed in each reward chamber, the mice must be habituated to the baited bowls filled with original-or cinnamon-flavored sawdust. To do this, mice are deprived of food for 22 h and then allowed to daily access to wet mashed food for 2 h every day. Following feeding, a digging bowl filled with sawdust and baited with sunflower seeds is left in their home cage overnight, so that mice could be trained to habituate the experimental tools and learn to retrieve the reward by digging in the bowl. The following steps are taken for this period. d. Reopen both doors, mice are then given two consecutive trials with unlimited free access to both baited bowls in the testing apparatus until both rewards are found.
Once mice retrieve a reward, they are allowed to consume it before being returned to the waiting compartment. c. Return mice to home cage and feed them with restricted food. After one hour feeding, place original sawdust-filled baited bowls into their cage overnight and resume the food deprivation. After three days of habituation, mice should be trained to accustom to the task structure and find food rewards by digging in the food bowls rapidly.
B. 1-day learning period
In this period, mice are trained to learn that the bowl filled with original-flavored sawdust is baited (correct) and 2% cinnamon-flavored sawdust is unbaited (incorrect). This learning test consists of training trials (first four trials) and testing trials (from trial 5 onwards). e. After four training trials are complete, mice are subjected to testing trials from trial 5 onwards, in which mice are allowed to dig in one bowl only. If mice first dig in the original odor sawdust-filled baited bowl (correct), they are allowed to consume the reward. The trial is terminated and the mouse is returned to the waiting compartment after digging when the mouse starts to dig in the cinnamon odor sawdust-filled unbaited bowl (incorrect). Once one testing trial is complete, the mouse will be returned to his cage, waiting for the next trial.
Note: If no choice is made 5 min after trial beginning, the trial is terminated and marked as incomplete.
f. The bowl that the mouse chooses to first dig in (correct/incorrect) is recorded. The testing trial is repeated for many times. Once the mouse meets a criterion level of six consecutive correct trials, the testing is ended. The number of trials needed to reach the criterion is recorded. g. After the testing trials is complete, return the mouse to its home cage and give mouse the restricted chow pellets (1.5-2 g) overnight.
C. 1-day reversal learning period On the next day, mice are subjected to the reversal learning period, in which the reward is switched to the bowl filled with 2% cinnamon-flavored sawdust. Mice are again first given training trials (first four trials) to relearn that the cinnamon odor sawdust-filled bowl is the correct one and then allowed to immediately choose one bowl only to test their cognitive flexibility in the testing trials (from trial 5 onwards). Record the number of trials needed to meet the criterion.
Recipes

Flavored sawdust 2% cinnamon
